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Sequence analysis of mtDNA-CO І gene and molecular phylogeny of 


Ostrinia spp. from China] Lepidoptera| | Crambidael | 

YANG Rui-Sheng" [] WANG Zhen-Ying^* [] HE Kang-Lai'[] BAI Shu-Xiong [] 1. Bioscience and 
Biotechnology College[] Shenyang Agricultural University[] Shenyang 110161[] China[] 2. State Key Laboratory 
for Biology of Plant Diseases and Insect Pests[] Institute of Plant Protection[] Chinese Academy of Agricultural 
Sciences[] Beijing 100094[] China[] 

Abstract[] The molecular phylogeny and phylogenic differentiation of eight species of the genus Ostrinia from 
China were studied based on mtDNA-CO || gene sequences. The CO 1 gene with 682 bp encoding 227 amino 
acids was successfully amplified. There is а polymorphic rate of 8.2% in СО П genes[] and a mutation rate of 
2.296 in amino acids in all specimens. The genetic distance among different geographic populations in one 
species[] with a range of 0 – 0.0044[] is smaller than that among different species with a range of 0.0015 – 
0.063. The amount of transitional base is much more than that of transversional base. By using ОРСМАП 
Neighbor-joinind] NJ[] and Maximum parsimony] MP[] methods[] the molecular phylogeny of the eight species 
was constructed based on mtDNA-CO || gene[] which were divided into two groups[] one group with a single 
specied] О. latipennis[[] and the other group with the other seven species. In the group with seven species 
there were three subgroups[] the four geographic populations of О. furnacalis formed a subegroup[] another 
subgroup included O. kurentzovi[] О. narynensis|] the two geographic populations of O. nubilalis[] О. 
orientalis and О. scapulalis[] among which О. kurentzovi and O. narynensis had the closest relationshipl] 
forming a sister group[] and О. zealis had farthest relationship with the other six species in the groupl] forming 
a subgroup alone. 


Key words|] Ostrinia[] mtDNA-CO [I [] molecular phylogeny[] phylogenetic differentiation[] phylogenetic tree 
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Table 1 Data of Ostrinia spp. collected from China and GenBank accession numbers of their СО |І genes 
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nnn uaan-uuud 
12 CGSLOI Weichang[] Hebei/ 17 EU070914 
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Fig. 1 The electrophoresis results of CO || gene PCR products of 12 individuals from 12 populations of 8 species from China 
МПП D] E] J [] DNA marker 01200001 ~ 120120 0 O PCRO O O 0 PCR products of 12 individuals] 130 PCRO O O O Negative control. 
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Table 2 Genetic distancé] p-Distance[] among 12 individuals in genus Ostrinia and out-group species 








1 2 3 4 2 6 7 8 9 10 11 12 13 14 
0.0000 
0.0029 0.0029 


0.0000 0.0000 0.0029 

0.0103 0.0103 0.0117 0.0103 

0.0059 0.0059 0.0089 0.0059 0.0044 

0.0089 0.0089 0.0103 0.0089 0.0015 0.0030 

0.0104 0.0104 0.0119 0.0104 0.0029 0.0074 0.0044 

0.0150 0.0150 0.0164 0.0150 0.0044 0.0089 0.0059 0.0044 

0.0134 0.0134 0.0149 0.0134 0.0029 0.0074 0.0044 0.0030 0.0015 

0.0090 0.0090 0.0104 0.0090 0.0104 0.0089 0.0089 0.0104 0.0150 0.0134 
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13 0.1232 0.1232 0.1246 0.1232 0.1217 0.1246 0.1217 0.1232 0.1261 0.1246 0.1232 0.1114 
14 0.1188 0.1188 0.1202 0.1188 0.1173 0.1202 0.1173 0.1188 0.1217 0.1202 0.1188 0.1070 0.0073 


1-2 0000000 1013014000000000 UO. D]. UO. 00 00 Species code numbers 1 – 12 refer to Table 10 13 and 14 stand for the two 
outgroups[] mulberry silkworm and mulberry wild silkworm[] respectively. [] [] O The same for the following table. 
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Table 3 Divergence of СОЈ gene sequences from genus Ostrinid | upper triangle] T5/Tv[] lower triangle] total number of divergent basel] 

Ul No. 1 2 3 4 5 6 7 8 9 10 11 12 
1 0/0 0/2 0/0 7/0 4/0 6/0 6/1 9/1 8/1 6/0 21/13 
2 0 0/2 0/0 7/0 4/0 6/0 6/1 9/1 8/1 6/0 21/13 
3 2 2 0/2 6/2 4/2 5/2 5/3 8/3 7/3 5/2 21/17 
4 0 0 2 7/0 4/0 6/0 6/1 9/1 8/1 6/0 21/13 
3 7 7 8 7 3/0 1/0 1/1 2/1 1/1 7/0 24/13 
6 4 4 6 4 3 2/0 4/1 5/1 4/1 6/0 23/13 
7 6 6 7 6 1 2 2/1 3/1 2/1 6/0 23/13 
8 7 7 8 7 2 5 3 3/0 2/0 6/1 23/14 
9 10 10 11 10 3 6 4 3 1/0 9/1 26/14 
10 9 9 10 2 5 3 2 1 9/1 25/14 
11 6 6 y 6 d 6 6 7 10 10 23/13 
12 34 34 38 34 37 36 36 37 40 39 36 





20 





ugggggnapapapmnpmu сопоооооооооооор 187 





100 


85 


89 


О. fumacalis Gongzhuling, 
O. fumacalis Xi'an, China 
O. fumacalis Guangzhou, China 





100 


51 


100 52 62 


75 


79 70 


62 
85 


76 


60 


100 


69 
90 


58 
88 


100 


100 


95 


100 





O.furnacalis Haikou China 
O. zealis 

. nubilalis France 

. nubilalis Yining, China 
. orientalis 

. Scapulalis 

kurentzovi 


narynensis 


O0000000 


. latipennis 
Bombyx mori 
Bombyx mandarina 


O. fumacalis Gongzhuling, China 
O. fumacalis Guangzhou, China 
O. fumacalis Xi'an, China 
O.furnacalis Haikou, China 

O. nubilalis France 

. nubilalis Yining, China 

. scapulalis 

. kurentzovi 

. narynensis 

. orientalis 


. 2өаііѕ 


O O O OOO O 


. latipennis 
Bombyx mori 


Bombyx mandarina 


. furnacalis Gongzhuling, China 
. furnacalis Guangzhou, China 
. furnacalis Xi'an, China 


furnacalis Haikou, China 


00000 


. nubilalis France 
O.nubilalis Yining, China 
. scapulalis 

. kurentzovi 

. narynensis 


. orientalis 


. zealis 


o 00000 


. latipennis 


Bombyx mori 


Bombyx mandarina 


02 0000 800 12000 mDNA-COIII 000000 


Fig. 2 Molecular phylogeny of 12 specimens from genus Ostrinia based on mtDNA-CO || gene 


АП UPGMA [] ПП ED] C] D] D] 0 Phylogeny based on UPMGA тећо BO NJO I ПП ПП П О Phylogeny based on NJ method[] 


СО МППППППППШПШППППП 10000 00000 0 0 [] Phyloeny based on MP method 


[] Numbers on branch nodes denote bootstrap value for 1 000 replications[]. 
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Table 4 Comparison of A + T content in СО [[ gene between 8 Ostrinia species and other insects 
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Order Species 





O0 D 0 Thysanura 
UD Orthopteria 
ПОО Cinura 
П D 0 Thysanoptera 
OOO Diptera 
OOO Diptera 
П 0 0 Homoptera 
O 0 0 Coleoptera 
O 0 0 Coleoptera 
O D 0 Lepidoptera 


Tricholepidion gertschi 
Locusta migratoria 
Gomphiocephalus hodgsoni 
Thrips imaginis 

Anopheles gambiae 
Drosophila. yakuba 
Philaenus spumarius 
Crioceris duodecimpunctata 
Pyrocoelia rufa 

Antheraea, pernyi 


O 0 0 Lepidoptera Ostrinia nubilalis 
uu Lepidoptera Ostrinia furnacalis 
O D 0 Lepidoptera Ostrinia. spp. 





00000 COHD D A-«TD Ш %0 
GenBank accession no. Content of A + T in СОП gene 
NC- 005437 69.2 
МС _ 001712 71.0 
NC _ 005438 71.5 
NC _ 004371 72.8 
МС _ 002084 73.2 
МС _ 001322 73.8 
МС _ 005944 73.8 
МС _ 003372 73.9 
МС _ 003970 75.6 
NC _ 004622 76.4 
NC. 003367 71.0 
МС _ 003368 77.2 
ЕЕ626670 — 73 77.3“ 
EF622418 – 20 
Е0070914 ~ 17 











*ЦПППППППШШПШПППП cong П А+ТП 0 0 [] Average content of A + T in COII genes of the genus Ostrinia in this study. 


Small-tibia O. furnacalis 





O. orientalis 


O. nubilalis 
Group IIT 





Mid-tibia O. kurentzovi 





O. narynensis 
O. scapulalis 


Large-tibia O. zealis 





O. latipennis 


O. furnacalis 
O. orientalis 
99.6 96 | 
96 O. nubilalis 
O. scapulalis 


O. zealis 


O. latipennis 
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Fig. 3 Phylogenetic relationships of partial Ostrinia spp. 
АППППППППППППП ПП ПП Ш Mutuura and Munroe[]1970[] Based on morphological datd] Mutuura and Munroe[] 197000 
B00 0 mDNA-CO ILU] I D] E]. C] D] D]. C]. C] D]. Ú [T] Kim 11997] Based on mitochondrial DNA-CO 1 gene sequenced] Кі 19970. 
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